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Some Views on the Effects of Stereo-
Convergence and Obliqulty Angles
on Photographic Anslysis at HPIC
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1. The NPIC has undertaken several preliminary investigs-
ticna intc the subject question, These studler were undertsken
on an aocelesrated schedule in view of time limitations related
to new system development dead:ines and were mbasgged around the
full-time commitment of our pecple to actual operations and the
consegquent premium placed upon P. I. time.
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We must therefore treat the resultes of the referen:ed
studies accordingly, i.e., a2 preliminsry indications, This
is not to depreclate thelr value, for at the pame time, we
must also consider them the zoet significant data we yet have
tglraly gpgn.anﬁ the most pertinent investigstive work avail-
gble to date,

The results of these, coupled with experience factors
derived from extensive work with a diversity of photography,
leads the Center to note the following views in the hope that
they will be useful to the DD/s&y,

8. Sterec-Convergence Angles

Briefly, a pair-comperison test wes run
uUslng a sample of 15 experienced photo interpreters
to evaluate convergence angles of 10° , 207 , and 30°
from materials simulating the gualicy of a proposed
syctem. ({(Convergence anglee exceeding 30° were no:
tested gince the upper limit of useable sterec is
set by the eye's ability to physically merge sterec
lmBges.

Repults showed fhat varistions beiween
10Y and of atersc convorgence angle have little or
no significant dirferences for photo interoreters.
Intultive predictions of responses would of course
lead one to assume that variations in the angle wouléd
be 2 relatively significant factor in the sterec-
viewing snd interpretation process. The study
referenced as b. not cnly refutes this bubt slpo shows
with good repiication that, to & P. I., the diffe nCE
in worth particularly between angles of 10° and 30°
would be negligible.

This conclusion, however, must now be
regiatered with the results of a sarallel study ~-
a strictly mathematical analysis (refaranﬁﬁyg.i af
height by parsllsx messurement accuracy 8s & function
of the same renge of convergence and obliquity angles
that were evaluated by P. L.*s., It is in the photc-
grammetydlce analyses, which are an inextpricable part <f
NPIC's product, that stepec-convergence angles do kave
a significant effect.
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An examination of the graphs in relerence a.
reveils that critical degredation in parellax-heighl
meaaurements occyrs with stereo-convergence angles of
less than 20°. (Additionsl work 1s currently underway
te examing effects un plane measurements of a varlety

Thus, it is the Center's recommendation that
total (included) sterec-convergence angles less than
30° eould sensibiy be conaidered but that total angies
lesa than 20° must be avoided.

b, Obliquity or 3can Angles

,. Jor the general range of cbliquities from O° to
60°, 1t 18 obvicus that am o liguity lincreases both
resolutlon and ?. I. performance fali-off sroportionately -
a net effect of progressive degredstions {rom scale, heze,
target orientation and cf difficulby for the visusl system
in stereo-fusion.

For a specific system and its proposed resclution
range reference b, shows that P, I. s assigned no signifi-
cant difference tu the relative usefulneas ror deta:led
intelligence requirements of 0°, 10° and 20° of oblicuity:
and 1t verifies that, as could be expected in view of
brogressive degradations, there was a signifioant drop in
the jJudged worth of 20° to 50° obliquity coverage. The
significance of the fall-off, however, depends on scne
cutside factors: That ia to say, definitive recommenda-
tgana for & maximum scen angle are difficult because
1) even high or far obliquitles are always desirable es
& "bonus” effect; snd 2) because information on the
orbital parameters of future operational missions hos
been limited to date. For instance: if mission-liie or
orbital characterdstics of any cne aystem precluded
coverage cf are@s of specilfic intersst with smaller szcan
sngles, large scan angles would certainly have to be
acceptable and relative worth scaled according to resclu-
tions attainable,.

Purthermore, from reference c. am an esrlier
pilot study (reference d.) wes derived the generzl
indlcation that P, I, response accuracy increases srarply
(approximately 30%) with ground resclutions increasing in
quallity from 10 feet | |
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2. In swmation, the Center suggests that faciors such
as pricrity target descriptions, their ground resolution
requirsments ag stated by the COMOR, which take into agcount
thelr apecific essentlal elements of information (ENIe),
be used with missicon-life and planned orbital characteristics
to define the engle of obliguity at which Bpecific targets
should be covered. The general statement by the Center that
the ameller obliquity angles permit wmore accurate anc complete
photo interpretation continues to be valld.

ARTHUR C. LUNDAHL
Director
National Photogrephic Interpretatlon Center

Blstributieon:
Cy 1 & 2 - DR/3&T
g - KPIC/TID
- RPIC/P&DS
5 - NPIC/PID
6 - NPIC/PAG
7 - HPIC/Tech. Advisor
9 - NPIC/QDir
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